Ischemia/reperfusion (I/R) injuries commonly lead to breakdown of the blood-brain barrier (BBB). Restoration of the BBB can relieve neurologic damage caused by I/R injuries. The Hippo/YAP signaling pathway mediates cell proliferation, regulated cell death, and differentiation in various organisms and has been shown to participate in the restoration of the heart after I/R. In this study, we investigated whether the Hippo/YAP pathway plays a role in I/R injury in brain, especially in regard to I/R-induced BBB breakdown. The results of our study indicate that I/R injury led to an overall decrease in activity of the core proteins, YAP and TAZ, over a 24-h period. The most dramatic change was observed 1.5 h after reperfusion. In rats that underwent 1.5 h of reperfusion, intraperitoneal injection of YAP agonist dexamethasone activated YAP and TAZ and led to improved neurologic function, smaller brain infarct sizes, increased levels of tight junction proteins, decreased BBB permeability, decreased cerebral edema, and less apoptosis. Our results suggest that YAP exerts neuroprotective effects on the damaged brain that are likely related to restoration of the BBB.
Introduction
Ischemic stroke is caused by the obstruction of blood flow to the brain and is a major cause of morbidity and mortality in adults worldwide. Thrombolytic therapy with tissue plasminogen activator (tPA) can be life-saving for patients with ischemic stroke. tPA helps to prevent the enlargement of blood clots, facilitating restoration of blood flow to the brain. However, tPA is associated with ischemic/reperfusion (I/R) injury [1, 2] , which aggravates ischemic dysfunction [3] . The application of tPA is associated with other complications as well, such as hemorrhagic transformation and rebleeding [4] . New therapy is needed not only to reverse stroke injury, but also to counteract the complications of I/R injury and tPA administration. Thus, it is important to identify the underlying mechanisms of I/R injury so that methods can be developed to counteract them.
Ischemic stroke involves several pathological processes, but one critical consequence is blood-brain barrier (BBB) dysfunction. Having a good knowledge of the BBB will be helpful to prevent BBB disruption after I/R injury. The BBB is a dynamic, complex structure that prevents brain damage and controls the exchange of ions and molecules between the brain and blood [5] [6] [7] . Brain microvascular endothelial cells closely interact with tight junction proteins, pericytes, astrocytic end-feet, neurons, and the extracellular matrix to forma neurovascular unit [8] [9] [10] that creates the barrier. An increase in permeability causes BBB dysfunction, which is a major mechanism of hemorrhagic transformation and I/R injury [3, [11] [12] [13] [14] . However, the concrete mechanism that underlies increased BBB permeability or BBB disruption in I/R injury is still under investigation.
The Hippo/YAP kinase cascade is a critical regulator of organ size, tissue regeneration, and tumor suppression [15] [16] [17] . The activation of the cascade induces the phosphorylation of YAP and TAZ, which are key downstream effectors and transcriptional co-activators. Phosphorylation is followed by the suppression of growth and tumorigenesis in respective organs [18, 19] . YAP/TAZ activity is linked to many other signaling pathways involved in stem cell self-renewal, cell proliferation, and tumor promotion [20] [21] [22] [23] . Studies indicate that YAP/TAZ may play an important role in maintaining the integrity and normal function of vascular endothelial cells, suggesting a potential mechanism for restoration of a damaged BBB [24, 25] . The knockdown of YAP/TAZ or the administration of MnCl 2 has been shown to inhibit vascular endothelial cell proliferation via interactions with the JNK pathway. The suppression of JNK has been shown to damage the proliferative capacity of vascular endothelial cells by decreasing the activity of YAP/TAZ [26] . The over expression of YAP may contribute to upregulation of cysteine-rich angiogenic inducer 61 (CYR61), connective tissue growth factor (CTGF), and ankyrin repeat domain 1 (ANKRD1), which would lead to inflammatory responses and the rapid multiplication of vascular endothelial cells [27] . Furthermore, YAP and TAZ are highly expressed in neural stem cells [28] , and the knockdown of YAP/TAZ causes damage to astrocytes [29] , suggesting that YAP/TAZ might influence neurons and offer protection against I/R injury-induced BBB disruption.
In our study, we show for the first time that stimulating YAP/TAZ can prevent the BBB damage caused by I/R injury. We also explored the mechanism by which the Hippo/YAP signaling pathway influences BBB disruption using YAP agonist dexamethasone (DXM) [30] .
Materials and methods

Animals
Adult male Sprague-Dawley rats, weighing 250-280 g, were purchased from the Wuhan University Center for Animal Experiments and housed under controlled conditions (5 rats per cage, 22-25°C, 50-60% relative humidity, 12-h light/dark cycle) with free access to water and food. The rats were allowed to adjust to the environment for 3-5 days before the operation, and their weights were properly controlled. The protocols used were approved by the Institutional Animal Care and Use Committee of Wuhan University. All procedures adhered to the regulations specified by the National Institutes of Health Guide for the Care and Use of Laboratory Animals. All efforts were made to minimize the number of rats used, as well as their suffering and mortality. The investigators were blinded to the treatment status of the animals during all surgical procedures.
I/R injury model
Transient cerebral ischemia was induced by endovascular occlusion of the left middle cerebral artery (MCA) as previously reported [11, 31, 32] . The rats were placed in the supine position and anesthetized with the proper concentration of isoflurane (approximately 3% in 100% O 2 ) via a face mask. An incision of approximately 15 mm was made in the middle of the neck, and the left carotid artery (CCA), external carotid artery (ECA), and internal carotid artery (ICA) were carefully isolated. The distal end of the ECA was ligated with 4-0 silk, and the ICA and left CCA were blocked by attaching two arterial clips. After the ICA clip was removed, a silicone-coated nylon monofilament (Sunbio Biotech, Beijing, China) was gently inserted via a bevel incision in the ECA to a point approximately 18.5 ± 0.5 mm from the bifurcation of the CCA, where a resistance was felt. After fixation of the monofilament, the other clip was removed. Finally, the skin was sutured. Consequently, ischemia of the MCA was induced in the relative area of the surgery. After 1.5 h, the monofilament was withdrawn, causing reperfusion. Sham-operated rats underwent surgery but without occlusion of the MCA. Rats that underwent I/R were housed at a constant 25°C (temperature was maintained by an electric heater).
MCA occlusion (MCAO) was maintained in all rats of the I/R groups for 1.5 h. After surgery, the rats were returned to their cages (2 rats per cage). Subgroups of rats were sacrificed at 1.5 h after the reperfusion (I/ R 3-h group), 4.5 h after reperfusion (I/R 6-h group), 10.5 h after reperfusion (I/R 12-h group), and 22.5 h after reperfusion (I/R 24-h group). Any rat with subarachnoid hemorrhage was excluded.
Animal groups
Two experiments were performed. In the first, we explored whether the Hippo/YAP signaling pathway is involved in BBB breakdown and its fluctuations. The rats were randomly [33] divided into the following five groups: sham group (sacrificed at 24 h after surgery), I/R 3-h group, I/R 6-h group, I/R 12-h group, and I/R 24-h group. In the second experiment, we examined whether the Hippo/YAP signaling pathway attenuates BBB disruption induced by I/R injury. The rats were divided into the following four groups: sham group (sacrificed at 3 h after surgery), I/R 3-h group, I/R 3-h + vehicle group (injected intraperitoneally with 50 ml/kg of saline simultaneously with the reperfusion), and I/R 3-h + DXM group (injected intraperitoneally with 50 mg/kg DXM (Selleck) dissolved in saline simultaneously with the reperfusion).
Neurologic deficit score
An investigator blind to the experimental groups assessed the rats using a previously published neurologic scoring system [34, 35] as follows: 0, no deficits; 1, difficulty in fully extending the contralateral forelimb; 2, inability to extend the contralateral forelimb; 3, mild circling toward the contralateral side; 4, severe circling; and 5, falling onto the contralateral side. A higher score indicates a more critical I/R injury.
Brain water content
The brain water content after I/R injury was measured with the standard wet weight/dry weight method [36, 37] . Each rat was anesthetized in a box filled with 5% isoflurane and 95% O 2 , and the brain was extracted as quickly as possible. Each brain was divided into the ipsilateral and contralateral hemispheres. The hemispheres were weighed, and their respective wet weights were recorded (each brain thus had two wet weights). Then, the hemispheres were wrapped in pre-weighed aluminum foil and placed in an incubator at 110°C for 24 h before the dry weights were measured. The brain water content was calculated as a percentage using the Billiot formula as follows: (wet weight−dry weight)/wet weight × 100% [38] .
Cerebral infarct volume
The cerebral infarct area was determined by staining the brain with 2% 2,3,5-triphenyltetrazoliumchloride (TTC, Sigma, St. Louis, MO, USA; dissolved in phosphate-buffered saline [PBS] at 37°C) [39, 40] . The rats were anesthetized in a box filled with 5% isoflurane and 95% O 2 . The brains were collected and stored at −20°C for 10-20 min. A 2-mm section of the frontal pole was discarded, and the remaining brain tissue was sliced into eight coronal sections approximately 2 mm in thickness. Each section was placed into 2% TTC and stained at 37°C for 30 min in the dark. Finally, the sections were fixed in 4% ice-cold paraformaldehyde. Normal tissue stained red, while the infarct area remained pale gray. The stained tissues were imaged and analyzed with Image J software (National Institutes of Health, Bethesda, MD, USA). The infarct volume percentage was calculated as the infarct area of the ipsilateral hemisphere/total area of ipsilateral hemisphere × 100% [41] .
Western blotting
Using our established protocol [42] , we extracted all proteins from the core ischemic and control areas in the cortex using RIPA lysis buffer containing phenylmethylsulfonyl fluoride (Thermo Fisher Scientific). Total protein concentration was analyzed by using a Cytoplasmic and Nuclear Protein Extraction Kit (Feremants, Shanghai, China). The proteins (20 μg/lane) were separated by tris-glycine sodium dodecyl sulfate polyacrylamide gel electrophoresis and transferred to polyvinylidenefluoride membranes (Millipore, Billerica, MA, USA). The membranes were blocked in 5% (w/v) nonfat dry milk in TBST (Tris-buffered saline-0.1% Tween) at 25°C for 3 h and then incubated with the following primary antibodies: (1) rabbit polyclonal anti-GAPDH antibody (1:2000, Santa Cruz Biotechnology, Dallas, TX, USA, 10494-1-AP); (2) rabbit polyclonal anti-β-actin antibody (1:2000, Abcam, Cambridge, MA, USA, ab8227); (3) rabbit polyclonal anti-YAP antibody (1:1000, Abcam, ab76252); (4) rabbit monoclonal anti-TAZ antibody (1:1000, Abcam, ab84927); (5) rabbit polyclonal anti-ZO-1 antibody (1:100, Santa Cruz Biotechnology, sc-10804); and (6) rabbit polyclonal antiClaudin-3 antibody (1:100, Abcam, ab15102). The membranes were all incubated overnight at 4°C, washed with 1×TBST (3 washes,15 min per wash), and then incubated with a secondary goat anti-rabbit antibody (1:1000, Abcam, ab6721) for 2 h at room temperature. The membranes were washed three times after the secondary incubation. The protein electrophoresis bands were imaged on an Odyssey infrared scanner (LICOR Bioscience, Lincoln, NE, USA) and analyzed by using Image J software.
BBB permeability evaluation
Evans blue (EB; 2%, 3 ml/kg, Sigma) extravasation was used to reveal the BBB permeability [43] . The rats in the I/R 3-h group, I/R 3-h + vehicle group, and I/R 3-h + DXM group were administered 2% EB intravenously at a rate of 0.1 ml/min simultaneously with the reperfusion and then sacrificed 1.5 h later. The animals in the sham group also were administered 2% EB (0.1 ml/min) 1.5 h before being sacrificed. All rats were perfused with 300 ml of saline at 4°C immediately before decapitation. The brains were collected, dissected into two hemispheres, weighed, and homogenized with 4 ml of 50% trichloroacetic acid solution. The tissue was centrifuged for 30 min at 14,000 rpm and then diluted with ethanol (1:3). The absorption of the BBB was measured at 632 nm on a spectrophotometer (Epoch&Take3, Biotek, Winooski, VT, USA) by an investigator blinded to group, and the EB extravasation index (EBI) was calculated. The EBI represents the ratio of the EB intensity of the I/R hemisphere to that of the other hemisphere based on a standardized curve.
TUNEL assay
We used terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) to detect apoptotic cells according to the manufacturer's instructions (in situ cell death detection kit POD, Fig. 1 . The key effectors of the Hippo/YAP signaling pathway, i.e., YAP and TAZ, decreased after I/R injury. (A, B) Western blots showed the expression of YAP, TAZ, ZO-1, and Claudin-3 at 3, 6, 12, and 24 h after the MCAO surgery. The levels of YAP and TAZ decreased after I/R injury. The decreases were greatest at 1.5 h of reperfusion. The expression levels of YAP and TAZ in the sham-operated rats were twice that of the I/R 3-h group. Expression levels of tight junction proteins ZO-1and Claudin-3 also decreased after MCAO to approximately 40% of that in the sham group. (C-F) Quantified levels of YAP, TAZ, ZO-1, and Claudin-3 at different times after I/R injury. β-actin and GAPDH were used as loading controls. **p ≤ 0.01 vs. the sham group; # p ≤ 0.05 vs. the I/R 3-h group. The data were presented as means ± SD; n = 8 rats per group. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Boehringer, Germany). The stained tissue sections were analyzed under a microscope by an investigator blinded to group. The number of positive cells was counted in 10 microscopic fields at 200× magnification.
Statistical analysis
The data were analyzed with the SPSS for Windows 20.0 software package and GraphPad Prism Version 6.0 software (GraphPad Software Inc., La Jolla, CA, USA) and are expressed as means ± SD. The images were analyzed by Image J software. Differences among groups were determined by performing a one-way ANOVA, followed by Turkey posthoc tests. Two-tailed t tests were used for comparisons between two groups. A two-tailed p value < 0.05 was considered statistically significant.
Results
Changes to the Hippo/YAP signaling pathway after I/R injury
The levels of both YAP and TAZ were lower in the rats that underwent MCAO than in sham-operated rats. Expression was lowest in rats from the I/R 3-h group (n = 8 rats per group, p < 0.05; Fig. 1A-D) . The expression of YAP and TAZ in sham-operated rats was twice that of the I/R 3-h group. BBB breakdown was indicated by dramatic reductions in ZO-1 ( Fig. 1A and E) and Claudin-3 ( Fig. 1A and F) . The expression level of ZO-1 and Claudin-3 in I/R groups was approximately 40% of that in the sham group. Because expression of the effectors in that pathway (i.e., YAP and TAZ) changed most in the I/R 3-h group, we went on to compare neurologic deficit score, water content, infarct volume, and apoptosis between the I/R 3-h group and the other I/R groups. The neurologic deficit scores and water content were higher in the I/R 3-h group than in the other three I/R groups; however, the difference was not statistically significant (p > 0.05; Fig. 2A and B) . The sham group had a water content of 81.0%. However, water content was 82.5% in the I/R 3-h, 82.0% in the I/R 6-hgroup, 81.9% in the I/R 12-h group, and 81.3% in the I/R 24-h group. The infarct volume in the I/R 3-h group also appeared to be larger than that in the other I/R groups (p > 0.05; Fig. 2C and D) . The infarct volumes in the I/R 3-h, I/ R 6-h, I/R 12-h, and I/R 24-h groups were 25.8%, 22.3%, 23.0%, and 22.2%, respectively. The percentage of apoptotic cells in the I/R 3-h group (42%) was greater than that in the I/R 6-h (33%), I/R 12-h (34%), and I/R 24-h (35%) groups (p < 0.05; Fig. 3A and B) . No neurologic deficiencies or ischemic areas were observed in the sham group.
Because differences in the Hippo/YAP signaling pathway were greatest at 3 h after the MCAO surgery, we selected the I/R 3-h group to further explore whether stimulation of the Hippo/YAP signaling pathway could lead to BBB restoration after I/R injury. Fig. 2 . Effect of I/R injury on neurologic deficits, brain water content, and infarct volume. (A) Neurologic deficit scores of rats were elevated in the I/R 3-h group. (B) Brain water content was slightly lower in the I/R 24-h group than in the I/R 3-h group. The brain water content was 81.0%, 82.5%, 82.0%, 81.9%, and 81.3% in the sham group, I/R 3-h group, I/R 6-h group, I/R 12-h group, and I/ R 24-h group, respectively.(C) Representative rat brain slices stained with TTC. Unstained areas indicated injured tissue. (D) Quantification of infarct volume. The infarct volume in the I/R 3-h group was slightly larger than that at other time points, but the difference was not statistically significant. Infarct volume percentages were 25.8%, 22.3%, 23.0%, and 22.2% in the I/R 3-h group, I/R 6-h group, I/R 12-h group, and I/R 24-h group, respectively. # p ≤ 0.05 vs. the I/R 3-h group. The data are presented as means ± SD; n = 6 rats per group.
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Activation of YAP or TAZ by DXM reduced MCAO-induced neurologic deficits
Our primary hypothesis was that a higher level of YAP or TAZ could improve neurologic function in rats that had undergone MCAO. Compared to rats in the I/R 3-h and I/R 3-h + vehicle groups, rats in the I/R 3-h + DXM group had markedly increased YAP and TAZ activation and significantly lower neurologic deficit scores (n = 5 rats per group, p < 0.05; Fig. 4A ).
Activation of YAP or TAZ by DXM alleviated MCAO-induced brain edema
We measured hemispheric water content as an indicator of brain edema. Our results showed that brain water content was 79.2% in the sham group, 82.2% in the I/R 3-h group, 82.0% in the I/R 3-h + vehicle Fig. 3 . I/R injury induced apoptosis. (A) TUNEL staining in rat cortex at different times after I/R injury (scale bar = 100 μm). (B) Quantitative analysis of apoptosis in these groups. Apoptotic cell percentages were 42%, 33%, 34%, and 35% in the I/R 3-h, I/R 6-h, I/R 12-h, and I/R 24-h groups, respectively. The degree of apoptosis was greater at 1.5 h of reperfusion (I/R 3-h group) than at later time points.
# p ≤ 0.05 vs. the I/R 3-h group. The data were presented as means ± SD; n = 5 rats per group.
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group, and 80.3% in the I/R 3-h + DXM group. The swelling associated with cerebral edema was lower in animals of the I/R 3-h + DXM group than in those of the other untreated or vehicle-treated I/R 3-h groups (n = 6 rats per group, p < 0.05; Fig. 4B ). However, no difference was observed between the I/R 3-h group and the I/R 3-h + vehicle group (p > 0.05; Fig. 4B ), indicating that restoration of BBB integrity occurs only after YAP activation. Thus, YAP or TAZ activation protected the brain in part by reducing cerebral edema after I/R injury.
Activation of YAP or TAZ by DXM reduced infarction volume after I/R injury
Our data indicated that DXM-mediated YAP regulation reduced infarct volume. Infarct volume percentage decreased from 25.5% and 25.8% in the I/R 3-h group and I/R 3-h + vehicle group, respectively, to 16.0% in the DXM-treated group (n = 8 rats per group, p < 0.05; Fig. 4C and D) . No infarction was detected in the sham group.
Activation of YAP or TAZ preserved tight junction integrity after I/R injury
Damage to the BBB after I/R injury reduces elements such as endothelial cells, tight junction proteins, pericytes, astrocytic end-feet, and neurons, which are necessary for BBB integrity, as reflected by a decline in the expression of ZO-1 and Claudin-3 in the I/R groups. To examine whether the Hippo/YAP signaling pathway plays a role in regulating the molecules that maintain BBB integrity after I/R injury, we measured the levels of the tight junction proteins ZO-1 and Claudin-3. Western blot analysis showed that the expression levels of ZO-1 and Claudin-3 were upregulated in the DXM-treated IR 3-h group compared to those in the untreated groups (n = 8 rats per group, p < 0.05; Fig.5A-F) . Thus, the Hippo/YAP signaling pathway was involved in normal BBB integrity, and this pathway could be a potential therapeutic target for accelerated recovery from I/R injury.
Stimulation of YAP or TAZ reduces I/R injury-induced BBB permeability
Extravasated EB in brain samples was significantly increased by I/R injury but mitigated by the administration of DXM (n = 8 rats per group, p < 0.05; Fig. 6A and B) .
Stimulation of YAP or TAZ repressed apoptosis in the brain after I/R injury
The I/R 3-h group, I/R 3-h + vehicle group, and I/R 3-h + DXM group exhibited apoptotic cell percentages of 42.3%, 41.4%, and 28.5%, respectively. No significant difference in the percentage of TUNEL-positive cells was observed between the I/R 3-h group and the I/R 3-h + vehicle group (n = 5 rats per group, p > 0.05; Fig.7A and  B) . Administration of DXM reduced the percentage of TUNEL-positive cells.
Mortality rates
The mortality rate was 2.85% (1/35) in the sham group (mostly due to individual differences among the rats), 11.42% (4/35) in the I/R 3-h + vehicle group, 8.57% (3/35) in the I/R 3-h group, and 5.71% (2/ 35) in the I/R 3 h + DXM group. The mortality rate did not differ significantly among the four groups (p > 0.05).
Discussion
In our study, we hypothesized that the Hippo/YAP signaling pathway is linked to I/R injury. In support of this hypothesis, we found that the expression of YAP and TAZ is significantly reduced after MCAO-induced I/R injury but partially restored by treatment with DXM. YAP/TAZ activator DXM also reduced I/R-associated neurologic deficits, brain edema, and BBB breakdown.
To our knowledge, this study is the first to show that I/R injury alters YAP and TAZ and that activation of these proteins has a protective effect on the BBB in time-dependent MCAO models. The expression of the core pathway molecules YAP and TAZ decreased after experimental I/R injury, and the magnitude of the decrease was related to the length of the reperfusion process. The levels were lowest at 1.5 h after reperfusion, were slightly increased at 4.5 h, and plateaued at 6 h. Therefore, we used animals in the 1.5-h reperfusion group to elucidate the precise effect of the Hippo/YAP signaling pathway on BBB damage after I/R injury. BBB disruption, including vasogenic edema, has been shown to be closely related to the clinical symptoms present during the first 3 h after I/R [44] . We decided to determine whether the brain, specifically the BBB, could be protected by interrupting the signal pathway. Thus, DXM was applied to stimulate the expression of YAP or TAZ. As hypothesized, the application of DXM improved neurologic function, decreased brain infarct size, increased the levels of tight junction proteins, reduced BBB permeability and cerebral edema, and lessened apoptosis. Recanalization therapy is the most effective method for treating ischemic stroke, which is inevitably followed by BBB disruption that can aggravate I/R injury. Injury to the BBB allows blood-borne cells, chemicals, and fluids to flow into the brain parenchyma [10] , which may lead to complications, such as inflammatory responses and cerebral edema. For many years, researchers have attempted to discover approaches for restoring the BBB. One approach to maintain BBB integrity and protect it from multiple brain disorders is to increase the levels of mainly tight junction proteins and other related molecules or cascades [37] . However, whether this approach will repair the BBB is unclear. Therefore, new therapeutic targets for BBB recovery are needed.
The Hippo/YAP signaling pathway has been linked to the pathophysiologic processes of many ischemic diseases. A recent study revealed that Park2, which is a target gene of YAP, is essential for survival in human ischemic heart failure because of its roles in cardiomyocyte renewal and the recycling of damaged mitochondria [37, 45] . Moreover, higher expression of the YAP target genes has been shown to contribute to the protection against I/R injury that is linked to heart failure in vivo [46] . YAP was also reported to be highly involved in the regeneration of neural stem cells, the proliferation of neural progenitor cells, and the differentiation, activation, and myelination of glial cells [47, 48] , indicating that YAP has underlying effects on diverse neurologic disorders. The Hippo/YAP signaling pathway closely interacts with the Wnt, Notch, Hedgehog, JAK/STAT, mitogen-activated protein kinase, phosphoinositide-3-kinase-Akt, and nuclear factor kB signaling pathways [49] . Of these, the Wnt, Notch, Hedgehog, and JAK/STAT pathways have been shown to exert active and dynamic influences on BBB; for example, the JAK/STAT pathway protects the BBB by inhibiting matrix metalloproteinase-3 released by astrocytes in I/R injury [50] [51] [52] [53] [54] . Altogether, these pathways influence cell proliferation and differentiation, tissue development, regeneration, and tumorigenesis and are involved in BBB disruption during I/R injuries.
In addition to the possible involvement of YAP/TAZ in BBB disruption after I/R injury, our study also showed that the Hippo/YAP signaling pathway may affect the injured brain mainly by protecting against BBB disruption. By activating YAP/TAZ, the modified tight junction proteins markedly decreased BBB permeability and relieved edema. The activation also repressed apoptosis in the damaged brain, indicating that cells of the BBB might be protected by YAP or TAZ activation. However, concrete target mechanisms are unknown and should be explored in the future. Additional studies also are needed to investigate the potential effects of YAP/TAZ on BBB breakdown in I/R injury and other neurologic disorders.
Conclusions
In conclusion, our study indicates for the first time that the Hippo/ YAP signaling pathway reduces I/R injury in the brain, suggesting its potential to influence the prognosis of many types of neurologic disorders. Future studies are required to elucidate the specific roles of the pathway in underlying disorders. Our experiments revealed that DXM increased tight junction proteins and activated YAP, which provides protection against BBB disruption. However, the precise mechanism by which YAP interacts with the BBB in I/R injuries remains unclear. We believe that YAP/TAZ or perhaps the entire pathway has the ability to act as a therapeutic target for the treatment of I/R injury and other neurologic disorders.
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